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Visuospatial ability and attention as risk
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sectional study
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Abstract

Background Schizophrenia patients have a high risk of suicide, and their cognition function is impaired with
increasing age. The association between neurocognitive and suicidality in schizophrenia patients are heterogeneous.
We aimed to explore the relationship between neurocognitive function and suicidal ideation in schizophrenia
patients across age groups.

Methods A total of 587 patients with schizophrenia were enrolled in this study. The schizophrenia patients were
divided into young group (aged 18-44) and middle-aged and elderly group (aged 45-70). The schizophrenia patients
were divided into suicidal ideation group and non-suicidal ideation group according to the evaluation results of the
Beck Scale for Suicide Ideation. Insomnia symptoms were measured by the Insomnia Severity Index (ISI). Psychotic
symptoms were measured by the Positive and Negative Syndrome Scale (PANSS), and cognitive function was
measured by the Repeatable Battery for the Assessment of Neuropsychological Status (RBANS).

Results There was a negative correlation between the age and attention scores of RBANS (P=0.018). The young
schizophrenia patients had higher risk of suicidality than middle-aged and elderly schizophrenia patients (P=0.001).
In the logistic regression analysis, the scores of ISI and positive symptoms scores of PANSS were associated with
suicidal ideation among young schizophrenia patients (All P <0.05). Age, BMI, the scores of ISI, general symptoms
scores of PANSS, visuospatial scores of RBANS and attention scores of RBANS were associated with suicidal ideation in
middle-aged and elderly schizophrenia patients (All P <0.05).
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Conclusions High visuospatial scores of RBANS and attention scores of RBANS were risk factors for suicidal ideation

in middle-aged and elderly schizophrenia patients.

Keywords Age, Cognitive impairment, Insomnia symptoms, Positive symptoms, Schizophrenia, Suicidal ideation

Introduction

Schizophrenia (SZ) is a common mental disorder which
has a prevalence of approximately 0.28% [1]. SZ patients
usually have a higher rate of suicide [2] than the general
population. The lifetime prevalence of suicide in individ-
uals with SZ ranges from 10 to 50% [3]. SZ is estimated
to reduce life expectancy by 10 to 20 years, and suicide is
the biggest single cause of premature death that contrib-
utes to this shortened life span [4, 5]. Suicidal ideation is
a significant predictor of suicide attempt [6]. Suicidal ide-
ation among patients with SZ results in a 20-fold greater
suicide rate than that observed in the general population
[7]. Suicidal ideation seriously harms the patient’s quality
of life [8]. Given that China has the largest number of SZ
patients in the world [9], how to properly treat and care
for these patients with suicidal ideation is meaningful.

Suicidality is a complex social phenomenon, which is
closely related to sociological, psychological, and bio-
logical factors. The risk factors included demographic
variables(such as younger age, male [10], and higher pre-
morbid IQ [11]), clinical characteristics (such as chronic
disease courses, younger age at onset, increased positive
symptoms, decreased negative symptoms [12], insomnia
symptoms [13], a greater level of insight [14] ,and fewer
cognitive deficits [15]), sociological factors(such as poor
social function, poor social support [16, 17]), and psy-
chological factors (such as emotional problems, hopeless-
ness (16), and psychological pain [18]).

Neurocognition is a basic function of the central ner-
vous system, including a multitude of cognitive domains
such as executive function, working memory, process
speed, attention, and episodic memory [19]. Neurocogni-
tion impairment is an essential feature of SZ [20]. Previ-
ous studies have reported that preserved neurocognitive
function are related to suicidality in SZ patients [15,
21, 22]. However, other studies reported that suicidal-
ity is not correlated with neurocognitive function in SZ
patients [23-25]. The association between distinct neu-
rocognitive domains and suicidality in SZ patients are
largely inconclusive [15, 21, 22]. A study carried on out-
patients with SZ has showed that attention, memory and
verbal fluency are associated with suicidal ideation [26].
Delaney et al. has reported that attention and memory
are associated with suicidal attempt [15]. Zhang et al.
has found that only attention is associated with suicidal
attempt in first-episode and drug-naive patients with SZ
[21]. There are various reasons for these heterogeneous
results among the previous studies, such as patient selec-
tion bias, different age, different definitions of suicidal

categories and different dosage of antipsychotics. Most
studies explored the relationship between neurocogni-
tion and suicidal attempt [15, 21], while few studies have
been done to explore the correlation between neurocog-
nition and suicidal ideation in SZ inpatients.

The neurocognitive impairment in SZ patients is com-
mon with the increasing age [20]. Previous study has
reported that neurocognitive function is correlated
negatively with age in SZ patients [27]. No significant
difference is found between the SZ and normal compari-
son groups in slopes that depicted age-related variation
[28]. Specifically, compared to controls, SZ patients has
showed greater deteriorated performance with increas-
ing age on attention and greater slowness for processing
social information rather than working memory and ver-
bal memory [29]. No study has been done to explore the
relationship between distinct cognitive domains and sui-
cidal ideation in SZ patients across age groups.

Given that there is no further study focused on the
relationship between distinct cognitive domains and sui-
cidal ideation in SZ patients across age groups., we aimed
to explore the relationship between distinct cognitive
domains and suicidal ideation in SZ patients across age
groups. It might help us clarify the relationship between
distinct cognitive domains and suicidal ideation in SZ
patients across age groups.

Materials and methods

Participants

This is a cross-sectional descriptive and analytical study.
Patients who were independently diagnosed with SZ by
two psychiatrists at the Affiliated Kangning Hospital of
Wenzhou Medical University were included in our study
from December 2018 to December 2019. All patients
were assessed by Structured Clinical Interview for DSM-
IV (SCID). All patients were recruited from inpatients.
The clinical research described in the manuscript was
carried out in accordance with the Declaration of Hel-
sinki. This study was approved by the Medical Ethics
Committee of the Affiliated Kangning Hospital of Wen-
zhou Medical University. The informed consents were
signed by the patients and their relatives. All patients
met the inclusion criteria: (1) A diagnosis of SZ accord-
ing to the Diagnostic and Statistical Manual of Men-
tal Disorders, Fourth Edition (DSM-1V), (2) Age 18-70
years, (3) At stable phase of SZ, (4) Han Chinese ethnic-
ity. The exclusion criteria: (1) Patients with a concomi-
tant physical disease severe enough that they could not
complete the measurements (e.g. cardiovascular, liver,
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kidney, gastrointestinal diseases, epilepsy or head injury,
etc.), (2) The female patients who are pregnant, planning
to become pregnant, or breastfeeding during the study
period, (3) With a history of alcohol or other substance
abuse or dependence, (4) Fail to complete scales.

Clinical measurements

A complete survey was performed using a case report
form (CRF). Demographic and clinical data (age, sex,
years of education, marital status (married, divorced or
widowed), current smoking, and body mass index (BMI))
were documented when the patient was included. Family
history of mental disease was also recorded on the CRF.
Other clinical variables including age at onset and psy-
chiatric drug equivalent dose were collected.

Definition of different age group

The SZ patients were divided into two group according to
age. The SZ patients aged 18—44 were defined as young
SZ group. The SZ patients aged 45-70 were defined as
middle-aged and elderly SZ group.

Psychological assessment

Assessment of suicidal ideation

The Beck Scale for Suicide Ideation-Chinese Version
(BSI-CV) (www.crisis.org.cn) was used to evaluate the
current intensity of suicidal ideation, which was defined
as thoughts about ending one’s own life (whether active
(with a plan) or passive (with only a wish to die but no
specific plan)) [30] among the patients with SZ [31].
Based on their scores for Items 4 or 5 on the Beck Scale
for Suicide Ideation, we divided all chronic SZ patients
into the SZ with suicidal ideation group and the SZ with-
out suicidal ideation group. A score for Item 4 (desire to
make an active suicidal attempt) or Item 5 (passive sui-
cidal desire) of “weak” or “moderate to strong” indicated
patients with suicidal ideation, and only when the scores
of Item 4 and 5 were definitely “not” was the patient con-
sidered to have no suicidal ideation.

Assessment of insomnia, psychotic symptoms, cognitive
function

The Insomnia Severity Index (ISI) was used to evaluate
the severity of insomnia symptoms [32]. The Positive and
Negative Syndrome Scale (PANSS) was used to evaluate
the severity of psychotic symptoms in SZ patients [33],
which is consisted of three domains: positive symptoms,
negative symptoms and general symptoms. The PANSS
method derives from two established psychiatric rat-
ing scales for which interrater agreement and treatment
sensitivity have been demonstrated [33]. PANSS has
been widely used to assess the psychotic symptoms of SZ
patients in China. The Repeatable Battery for the Assess-
ment of Neuropsychological Status (RBANS), including
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attention, speech, visual span, immediate memory, and
delayed memory dimensions, was used to evaluate cog-
nitive function in this study [34]. We used the translated
Chinese version of this test, which has established valid-
ity and test-retest reliability among patients with SZ
and healthy controls [35]. All treatment information was
reviewed and confirmed by a panel of experienced psy-
chiatrists. All these scales have been widely used to assess
clinical symptoms in patients with SZ. All assessments
were performed independently by two professionally
trained psychiatrists with a correlation coefficient greater
than 0.8.

Statistical analysis

The results were presented as the means*standard
deviations (SDs) or medians (interquartile ranges) for
continuous variables depending on the normal or non-
normal distribution of data, while categorical variables
were expressed as numbers (percentages). Normally
distributed variables were compared using analysis of
student’s t test and analysis of variance (ANOVA), while
the Mann-Whitney U test was used for non-normally
distributed variables. In addition, variances with signifi-
cant differences were confirmed by analysis of covariance
(ANCOVA). Categorical variables were compared by the
chi-squared test. The roles of demographic variables,
clinical factors and neurocognitive function in suicidal
ideation were checked by stepwise multivariate logistic
regression analysis (forward: conditional model) after
adjusting the potential risk factors for suicidal ideation.
All statistical tests were performed with SPSS for Win-
dows (Release 22.0; SPSS, Chicago, IL, USA). Values of
P<0.05 were considered to be statistically significant in
all tests.

Results

Demographic characteristics in chronic schizophrenia

A total of 587 patients with chronic SZ were enrolled
in our study, which was sufficient after evaluation by
G-power. Among 587 SZ patients, the average age of SZ
patients was 46.07+£12.21 years old, their average years of
education were 9.21%3.10 years, and their average age at
onset was 25.17+7.55. The average duration of psycho-
sis was 20.90+11.59 years. The prevalence of suicidal
ideation reached 23.5% in this study, which represented
no significant difference in sex distribution. SZ patients
with suicidal ideation had shorter duration of psychosis
than SZ patients without suicidal ideation (18.36+10.98
vs. 21.69£11.67, t =-2.974, P=0.003). There was a nega-
tive correlation between the age and attention scores of
RBANS in the study (r=-0.099, P=0.018) (Table 1). How-
ever, no correlation was found between age and other
distinct cognitive domains in this study (All P>0.05)
(Table 1). Meanwhile, there was a negative correlation
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Table 1 The correlation between age and RBANS

RBANS Age

r P
Immediate memory scores -0.067 0.108
Visuospatial scores -0.003 0.939
Language scores 0.046 0.272
Attention scores -0.099 0.018*
Delayed memory scores -0.014 0.729

RBANS, repeatable battery for the assessment of neuropsychological status.

Adjusting for education years
*p<0.05, **p<0.01

Page 4 of 10

between the duration of psychosis and attention scores
of RBANS in the study (r=-0.103, P=0.013). There was
a negative correlation between the duration of psychosis
and immediate memory scores of RBANS in the study
(r=-0.095, P=0.021). However, no correlation was found
between the duration of psychosis and other distinct cog-
nitive domains in this study (All P>0.05).

Demographic characteristics in chronic schizophrenia
across age groups

The patients were divided into young SZ group (aged
18-44) and middle-aged and elderly SZ group (aged
45-70). The young SZ group had higher total scores of
BSI than middle-aged and elderly SZ group (23.19+20.39
vs. 18.09+17.47, t=3.201, P=0.001) (Table 2). Moreover,

Table 2 Clinical characteristics in young patients and middle-aged and elderly patients with chronic schizophrenia

Young patients with Middle-aged and elderly t/Z/x? P
SZ(n=259) patients with SZ(n=328)

Gender (female percentage) 95(36.7) 103(31.4) 1.803 0.179
Age(years) 34.54+6.00 55.18+7.09 -38.206 <0.001**
Education year(years) 0.18+3.21 9.03+3.01 -0.183 0.855
Marriage status, n(%) 8.226 0.004**

Unmarried 172(66.3) 186(56.7)

Married 54(20.8) 76(23.2)

Divorced 32(124) 58(17.7)

Widowed 1(04) 8(2.4)
Current smoking, n(%) 62(23.9) 107(32.6) 5323 0.021*
BMI (kg/m?) 25.17+4.36 24.40+4.43 2.100 0.036*
Family history of mental diseases, n(%) 51(19.7) 45(13.7) 3.773 0.052
Age of onset(years) 22.68+5.70 27.13+8.22 -7.731 <0.001**
Duration of psychosis(years) 11.86+6.59 28.05+9.51 -24.316 <0.001**
Psychiatric drug equivalent dose 266.20+£211.71 389.22+611.42 -3.395 0.001**
(CPZ equivalent mq)
ISI 2.97£3.66 2.98+3.49 0.043 0.966
PANSS
Positive symptoms scores 16.54£5.53 16.06£5.20 1.086 0.278
Negative symptoms scores 20.46+6.71 21.36+6.34 -1.652 0.099
General symptoms scores 40.22+8.70 39.53+£8.13 0.994 0.321
The total scores 76(63-89) 76(66-87) 0.204 0.839
RBANS
Immediate memory scores 58.67£34.76 5542+14.06 141 0.159
Visuospatial scores 78.86+18.21 80.14+17.73 -0.856 0.393
Language scores 79.34+14.16 80.43+12.68 -0.961 0337
Attention scores 78.75+15.19 77.56+13.81 0.982 0.326
Delayed memory scores 64.46+19.90 64.26+18.25 0.128 0.898
The total scores 65.35+13.40 64.79+12.45 0.523 0.601
The total scores of BSI 23.19+20.39 18.09+17.47 3.201 0.001%**
Suicidal ideation 79(30.5) 59(18.0) 12.603 <0.001%**

BMI, body mass index; CPZ, chlorpromazine; PANSS, positive and negative syndrome scale; RBANS, repeatable battery for the assessment of neuropsychological

status; ISI, insomnia severity index

Note: Normally distributed continuous variables were presented as the means * standard deviations and were compared using analysis of student’s t test. The test
statistic for the student’s t test is “t”. Non-normal distributed continuous variables were presented as medians (interquartile ranges) and were compared using
analysis of the Mann-Whitney U test. The test statistic for the Mann-Whitney U test is “Z". Categorical variables were expressed as numbers (percentages) and were

compared by the chi-squared test. The test statistic for the chi-squared test is
*p <0.05, **p < 0.01

u,2nm
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the prevalence of suicidal ideation in young SZ group was
higher than middle-aged and elderly SZ group (30.5%
vs. 18.0%, x 2=3.201, P<0.001) (Table 2). The young
SZ group was more likely to have younger age of onset,
shorter duration of psychosis and smaller psychiatric
drug equivalent dose than middle-aged and elderly SZ
group(22.68+5.70 vs. 27.13+8.22, t =-7.731, P<0.001;
11.86£6.59 vs. 28.05+9.51, t =-24.316, P<0.001;
266.20+211.71 vs. 389.22+611.42, t =-3.395, P=0.001)
(Table 2).Meanwhile, the young SZ group was less smok-
ers and had higher BMI than middle-aged and elderly SZ
group (23.9% vs. 32.6%, X 2=5.323, P=0.021; 25.17+4.36
vs. 24.40%4.43, t=2.100, P=0.036)(Table 2).
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Demographic characteristics in SZ patients with or without
suicidal ideation across age groups

Young SZ patients with suicidal ideation had higher scores
of ISI than young SZ patients without suicidal ideation
(4.37£4.68 vs. 2.36£2.92, t =-3.530, P=0.001) (Table 3).
Young SZ patients with suicidal ideation had higher total
scores of PANSS than young SZ patients without suicidal
ideation(80.00(71.00-92.00) vs. 74.50(62.25-87.75), Z
=-2.496, P=0.013), specifically for positive symptoms
scores(18.20+£6.43 vs. 15.81+4.93, t =-2.948, P=0.004)
and general symptoms scores(42.8218.84 vs. 39.08+8.41,
t =-3.249, P=0.001)(Table 3). Middle-aged and elderly
SZ patients with suicidal ideation had higher scores of
ISI than middle-aged and elderly SZ patients without
suicidal ideation (4.29%44.40 vs. 2.70£3.19, t =-2.632,
P=0.010) (Table 4). Middle-aged and elderly SZ patients
with suicidal ideation had higher total scores of PANSS

Table 3 Clinical characteristics in young chronic schizophrenia patients with and without suicidal ideation

Young SZ patients without Young SZ patients with t/Z/3? P
suicidal ideation(N=180) Suicidal ideation (N=79)

Gender (female percentage) 64(35.6) 31(39.2) 0.321 0.571
Age(years) 34.68+6.03 34.20+5.96 0.593 0.553
Education year(years) 9.16+2.92 9.24+3.81 -0.177 0.860
Marriage status, n(%) 0.042 0.838

Unmarried 121(67.2) 51(64.6)

Married 36(20.0) 18(22.8)

Divorced 22(12.2) 10(12.7)

Widowed 1(0.6) 0(0)
Current smoking, n(%) 41(22.8) 21(26.6) 0.436 0.509
BMI (kg/m?) 25.07+4.20 25.37+4.73 -0.507 0.617
Family history of mental diseases, n(%) 33(183) 18(22.8) 0.688 0.407
Age of onset(years) 22.53+5.56 23.03+6.03 -0.646 0519
Duration of psychosis(years) 12.16+6.64 11.18+6.45 1.101 0.272
Psychiatric drug equivalent dose 27814422595 239.00+173.25 1.519 0.130
(CPZ equivalent mg)
ISI 2.36+2.92 437+4.68 -3.530 0.001**
PANSS
Positive symptoms scores 15.81+4.93 18.20+6.43 -2.948 0.004**
Negative symptoms scores 20.41+6.61 20.58+6.96 -0.189 0.850
General symptoms scores 39.08+841 42.82+8.84 -3.249 0.001**
The total scores 74.50(62.25-87.75) 80.00(71.00-92.00) -2.496 0.013*
RBANS
Immediate memory scores 56.26+15.21 64.19+58.64 -1.177 0.243
Visuospatial scores 79.80+£18.76 76.68+16.80 1.266 0.207
Language scores 79.44+15.09 79.12+11.83 0.186 0.853
Attention scores 78.97+15.08 78.23+£15.54 0.359 0.720
Delayed memory scores 63.87+19.76 65.83+20.28 -0.728 0467
The total scores 6545+13.76 65.12+£12.61 0.185 0.853

BMI, body mass index; CPZ, chlorpromazine; PANSS, positive and negative syndrome scale; RBANS, repeatable battery for the assessment of neuropsychological

status; ISI, insomnia severity index

Note: Normally distributed continuous variables were presented as the means * standard deviations and were compared using analysis of student’s t test. The test
statistic for the student’s t test is “t”. Non-normal distributed continuous variables were presented as medians (interquartile ranges) and were compared using
analysis of the Mann-Whitney U test. The test statistic for the Mann-Whitney U test is “Z". Categorical variables were expressed as numbers (percentages) and were

compared by the chi-squared test. The test statistic for the chi-squared test is “x2"

*p < 0.05, **p < 0.01
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Table 4 Clinical characteristics in middle-aged and elderly schizophrenia patients with and without suicidal ideation
Middle-aged and elderly SZ Middle-aged and elderly SZ t/Z/? P
patients without suicidal patients with
ideation (n=269) suicidal ideation (n=59)
Gender (female percentage) 81(30.1) 22(37.3) 1.157 0.282
Age(years) 55.64+7.31 53.10+5.55 2.987 0.004**
Education year(years) 9.14+3.06 9.64+2.76 -1.170 0.243
Marriage status, n(%) 0.281 0.596
Unmarried 153(56.9) 33(55.9)
Married 65(24.2) 11(18.6)
Divorced 44(16.4) 14(23.7)
Widowed 7(2.6) 101.7)
Current smoking, n(%) 88(32.7) 19(32.2) 0.006 0.940
BMI (kg/m?) 24.15+4.40 25.54+4.42 -2.205 0.028*
Family history of mental diseases, n(%) 34(12.6) 11(18.6) 1474 0.225
Age of onset(years) 27.57+831 25.14+7.57 2.069 0.039*
Duration of psychosis(years) 28.07+9.82 27.97+8.05 0.074 0.941
Psychiatric drug equivalent dose 382.08+646.63 421.78+417.49 -0451 0.652
(CPZ equivalent mqg)
ISI 2.70£3.19 4.29+4.40 -2.632 0.010*
PANSS
Positive symptoms scores 15.70+4.98 17.69+5.89 -2.695 0.007**
Negative symptoms scores 21534633 20.56+6.38 1.062 0.291
General symptoms scores 38.98+7.97 42.03+8.44 -2.638 0.009**
The total scores 75.00(66.00-86.00) 80.00(70.00-93.00) -2.021 0.043*
RBANS
Immediate memory scores 5469+13.53 58.69+15.95 -1.791 0.077
Visuospatial scores 79.07£17.17 84.97+£19.49 -1.975 0.048*
Language scores 80.47£12.25 80.22+14.56 0.124 0.901
Attention scores 76.63+£13.91 81.78+£12.62 -2.615 0.009**
Delayed memory scores 63.64+17.81 67.05+20.05 -1.301 0.194
The total scores 63.97+11.98 68.47+13.88 -2.536 0.012*

BMI, body mass index; CPZ, chlorpromazine; PANSS, positive and negative syndrome scale; RBANS, repeatable battery for the assessment of neuropsychological

status; ISI, insomnia severity index

Note: Normally distributed continuous variables were presented as the means * standard deviations and were compared using analysis of student’s t test. The test
statistic for the student’s t test is “t”. Non-normal distributed continuous variables were presented as medians (interquartile ranges) and were compared using
analysis of the Mann-Whitney U test. The test statistic for the Mann-Whitney U test is “Z". Categorical variables were expressed as numbers (percentages) and were

compared by the chi-squared test. The test statistic for the chi-squared test is “x2"

*p<0.05, **p < 0.01

than middle-aged and elderly SZ patients without sui-
cidal ideation(80.00(70.00—93.00) vs. 75.00(66.00—86.00),
Z =-2.021, P=0.043), specifically for positive symptoms
scores(17.69+5.89 vs. 15.70%£4.98, t =-2.695, P=0.007)
and general symptoms scores(42.03+8.44 vs. 38.98+7.97,
t =-2.638, P=0.009)(Table 4). Middle-aged and elderly SZ
patients with suicidal ideation had higher total scores of
RBANS than middle-aged and elderly SZ patients with-
out suicidal ideation(68.47+13.88 vs. 63.97+11.98, t
=-2.536, P=0.012), specifically for visuospatial scores
(84.97+19.49 vs. 79.07£17.17, t =-1.975, P=0.048) and
attention scores (81.78 £12.62 vs. 76.63+13.91, t =-2.615,
P=0.009)(Table 4).Meanwhile, middle-aged and elderly
SZ patients with suicidal ideation had younger age of
onset(25.14+7.57 vs. 27.57+8.31, t=2.069, P=0.039)
and higher BMI (25.54+4.42 vs. 24.151+4.40, t =-2.205,

P=0.028) than middle-aged and elderly SZ patients with-
out suicidal ideation(Table 4). Middle-aged and elderly
SZ patients with suicidal ideation were younger than
middle-aged and elderly SZ patients without suicidal
ideation (53.10+5.55 vs. 55.64%7.31, t=2.987, P=0.004)
(Table 4).

Logistic regression of risk factors for suicidal ideation in SZ
patients across age groups

Logistic regression analysis was applied to investigate
the risk factors of suicidal ideation among chronic SZ.
The role of neurocognitive function in suicidal ideation
was evaluated by logistic regression analysis after adjust-
ing for all potential risk factors of suicidal ideation.
The results demonstrated that the scores of ISI (Odds
ratio(OR), 1.151; 95% Confidence interval(95%CI), [
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Table 5 The risk factors for suicidal ideation in young
schizophrenia patients

OR 95%(Cl P
ISI 1151 1.068-1.241  <0.001**
Positive symptoms scores of PANSS  1.078  1.026-1.133  0.003**

*p <0.05, **p <0.01

Table 6 The risk factors for suicidal ideation in middle-aged and
elderly schizophrenia patients

OR 95%ClI P
Age 0.952  0.908-0997  0.038*
BMI (kg/m?2) 1079 1.005-1.159  0.035*
ISI 1116 1.029-1.211  0.008**
General symptoms scores of PANSS 1.077  1.031-1.124  0.001**
Visuospatial scores of RBANS 1.021  1.002-1.040 0.031*
Attention scores of RBANS 1034 1.007-1.061 0.013*

*p < 0.05, **p < 0.01

1.068-1.241]; P<0.001), and positive symptoms scores
of PANSS(OR, 1.078; 95%CI, [1.026-1.133]; P=0.003)
were associated with suicidal ideation in young SZ
patients(Table 5). The results demonstrated that age (OR,
0.952; 95%CI, [0.908-0.997]; P=0.038), BMI (OR, 1.079;
95%CI, [1.005-1.159]; P=0.035), the scores of ISI (OR,
1.116; 95%CI, [1.029-1.211]; P=0.008), general symp-
toms scores of PANSS (OR, 1.077; 95%CI, [1.031-1.124];
P=0.001), visuospatial scores of RBANS (OR, 1.021;
95%CI, [1.002—-1.040]; P=0.031) and attention scores
of RBANS (OR, 1.034; 95%Cl, [1.007-1.061]; P=0.013)
were associated with suicidal ideation in middle-aged
and elderly SZ patients(Table 6).

Discussion

To the best of our knowledge, this is the first study to
detect the relationship between neurocognition and
suicidal ideation in SZ patients across age groups. The
results of this study were as follows: (1) The higher age
was related to decreased attention. (2) The young SZ
patients had higher risk of suicidality than middle-aged
and elderly SZ patients. (3) Young SZ patients with severe
insomnia and positive psychotic symptoms were more
vulnerable to suicidal ideation. (4) Compared with the
middle-aged and elderly SZ patients without suicidal ide-
ation, the middle-aged and elderly SZ patients with sui-
cidal ideation were younger, had higher BMI, had more
severe insomnia and general psychotic symptoms, and
had better visuospatial ability and attention.

In this study, we found that 23.5% of SZ patients had
suicidal ideation, which is consistent with the results of
previous studies [25, 36—38].Moreover, we found that
young SZ patients had higher risk of suicidality than
middle-aged and elderly SZ patients, which is consis-
tent with the previous studies [2, 39].Meanwhile, young
age was a risk factor for suicidal ideation in middle-aged
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and elderly SZ patients. A positive effect of age on mental
health-related quality of life (HRQOL) has been found in
the previous study [40]. The old SZ patients perceive and
adjust to their illnesses well [41], which might be used
to explain the low prevalence of suicidal ideation in the
middle-aged and elderly patients. Meanwhile, high BMI
was found to be a risk factor for suicidal ideation in the
middle-aged and elderly patients, which is consistent
with the previous study [42].

We found higher score of ISI was associated with the
occurrence of suicidal ideation in both young SZ patients
and middle-aged and elderly SZ patients. Previous study
has reported that higher score of ISI is associated with
the occurrence of suicidal ideation in SZ patients [13, 43,
44]. The underlying mechanism of association between
insomnia and suicidal ideation in SZ patients is unclear.
Several psychological and physiological mechanisms may
mediate the association between insomnia and suicidal
ideation such as hopelessness, serotonergic dysfunction,
and hypothalamic-pituitary adrenal (HPA) axis dysfunc-
tion [45]. As we know, chronic insomnia patients are
more likely to feel hopeless because of the dysfunctional
beliefs and attitudes about sleep [45], which may lead
to the occurrence of suicidal ideation [46]. In addition,
sleep deprivation of rodents leads to a loss of sensitivity
of post-synaptic 5-HT receptors [47, 48], and this sero-
tonin desensitization is paralleled by a blunted hypotha-
lamic-pituitary-adrenal (HPA) axis [47]. Serotonergic
dysfunction and hypothalamic-pituitary adrenal (HPA)
axis dysfunction are associated with the occurrence of
suicidal ideation [49].

We also found that severe positive symptom was asso-
ciated with suicidal ideation among young SZ patients,
while general symptom was associated with suicidal ide-
ation among the middle-aged and elderly patients. The
relationship between psychotic symptoms and suicidal
ideation was largely inconclusive. A meta-analysis has
shown that the positive symptoms, negative symptoms
and general symptoms of PANSS are both the risk fac-
tors for suicidal ideation in SZ patients [50]. However,
some studies have suggested that only increased positive
symptoms or decreased negative symptoms are associ-
ated with suicidal ideation in SZ patients [51-55]. Mean-
while, general symptoms of PANSS have been proved to
be associated with depression and negative expectation
[56, 57]. SZ patients with depression have severe positive
symptoms, general symptoms of PANSS and high rates of
suicidal behavior [56]. Another study has shown that SZ
patients with suicidal attempt have severe positive symp-
toms of PANSS and general symptoms of PANSS, which
is consistent with our results [58]. The possible explana-
tions related to this inconclusive finding may be due to
the patients in different stage of disease progression
(acute vs. chronic or active phase vs. remission), different
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age or different illness duration, different exposure to
antipsychotic treatment (naive vs. medicated). Our study
found that the relationship between psychotic symptoms
and suicidal ideation in SZ patients was different in dif-
ferent age group. More studies are needed to explore
the relationship between psychotic symptoms and sui-
cidal ideation in the future. A conclusion could be drawn
according to the results of previous studies that patients
will probably develop suicidal intention when their psy-
chotic symptoms are grievous. We speculated that there
were two reasons. First, patients may suffer imperative
auditory hallucinations or persecutory delusion. Second,
a long-term illness may make the patient feel anxious,
fearful and desperate.

In this study, visuospatial scores of RBANS and atten-
tion scores of RBANS were associated with suicidal ide-
ation in the middle-aged and elderly SZ patients, while
no correlation was found between neurocognition and
suicidal ideation in young SZ patients. The relationship
between neurocognition and suicidal ideation is hetero-
geneous in previous studies. Some studies insisted that
preserved neurocognition is associated with the suicidal-
ity [15, 21, 22], while the other studies insisted that there
is no correlation between neurocognition and suicidality
[23, 24, 59]. There are various reasons for these hetero-
geneous results, such as patient selection bias, different
definitions of suicidal categories and different measure-
ment tools for neurocognition. Meanwhile, the differ-
ent age of SZ patients included in these studies might
be another reason for heterogeneous results. Neuro-
cognitive function is correlated negatively with age in
SZ patients [27]. SZ patients have showed greater dete-
riorated performance with increasing age on attention
[29]. We also detected a negative correlation between
attention scores of RBANS and age in the study, which
is consistent with the previous result. In fact, preserved
neurocognition function is necessary in the process of
suicidal ideation. Compared to the middle-aged and
elderly SZ patients, most young SZ patients usually have
better neurocognition. Therefore, the difference of neu-
rocognitive function in young SZ patients is smaller than
that in middle-aged and elderly SZ patients. It might
explain why neurocognitive function is not related to the
occurrence of suicidal ideation in young SZ patients and
the effect of neurocognition in suicidal ideation is obvi-
ously found in the middle-aged and elderly SZ patients.
Visuospatial ability and attention were risk factors for
suicidal ideation in middle-aged and elderly SZ patients.
The underlying mechanism is unknown. It may be that
middle-aged and elderly SZ patients with good visuospa-
tial ability and attention tend to have good insight and
execution function. Good insight and execution func-
tion have been affirmed to be associated with suicidality
[60-63]. The patients with good visuospatial ability and
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attention will have better insight and awareness of their
illness and its debilitating effects [15]. The SZ patients
who are awareness of delusions, blunted affect, anhedo-
nia [60], the need for treatment [64, 65], and the social
consequences of the disorder [65] would be vulnerable
to suicidal ideation and suicide attempt. Executive func-
tion is the capacity to shift attention from one stimulus
to another, initiate or cease engaging in a given behavior,
evaluate risk, and develop plans of action and carry them
out [62]. Impairment in this visuospatial and attentional
system will result in the difficulties with goal formulation
and an inability to plan effectively [34, 62]. Thus, those
middle-aged and elderly SZ patients with relatively better
visuospatial ability and attention may have greater ability
to formulate suicidal ideation [62].

There are several limitations in the study. Firstly, this is
a cross-sectional study, and it cannot show direct causal-
ity between suicidal ideation and the risk factors in SZ
patients. Secondly, the all subjects are inpatients and the
selection biases may limit the generalizability of the find-
ings. Thirdly, we have no healthy control group. Fourthly,
compared with SCID, Beck SI scale is not the best way
to assess the suicidal ideation of SZ patients. Fifthly, con-
sidering the complexity of the neurocognition, the result
measured by the RBANS may be not particularly per-
fect and some domains of neurocognition related with
suicidal ideation may not be detected. Sixthly, the side
effects of antipsychotics are not recorded in this study,
which may be associated with suicidal ideation in SZ
patients. Seventhly, the female patients who are preg-
nant, planning to become pregnant, or breastfeeding are
not included in the study, which may limit the generaliz-
ability of the findings.

Conclusions

Our study explored the correlation between neurocog-
nition and suicidal ideation in SZ patients across age
groups. We found that good visuospatial ability and
attention function were associated with the occurrence
of suicidal ideation in the middle-aged and elderly SZ
patients. No correlation between neurocognition and
suicidal ideation was found in young SZ patients. Hence,
we should devote additional concern on the middle-aged
and elderly SZ with good neurocognition. An effective
and new intervention focusing on distracting attention
from the disease to reduce the occurrence of suicidal ide-
ation should be formulated. Further cohort studies are
warranted to detect the relationship between neurocog-
nition and suicidal ideation across age groups.
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